Background: Genetic heterogeneity denotes the situation when different genetic architectures 15 underlying diverse populations result in the same phenotype. In this study, we explore the nature 16 of differences in the incidence of the number of hoof and leg disorders between Braunvieh and 17 Fleckvieh cattle in the context of genetic heterogeneity between the breeds.
SNPs correspond to windows for which a difference ins LD structure was indicated by high 105 values of the S statistics -rs110488513 and rs41661497 on BTA01 as well as rs110792762 on 106 BTA13. Some other significant SNPs are located in windows adjacent to such windows -107 rs110811919 on BTA1, as well as rs29024589, rs110843300, and rs41579631 on BTA16. For 108 eight significant SNPs (rs29024589 on BTA01, both SNPs on BTA04, both SNPs on BTA05, 109 both SNPs on BTA13, rs41579631 on BTA16) significant allelic heterogeneity was detected 110 (Table 1) . 111 Summarising the obtained results, inter-breed differences at some of the 16 significant 112 positions can be explained by inter-breed differences in LD structure (BTA01, BTA05, BTA13 113 and BTA16) indicated by high values of the S statistics and/or by significant allelic 114 heterogeneity (BTA01, BTA04, BTA05, BTA13 and BTA16). Still polymorphisms on BTA06 115 (marking SORCS2), BTA14 (marking TMEM74 and EMC2) and BTA24 (marking CCDC178 116 and KLHL14) are good candidates for Braunvieh-specific associations.
117

Discussion
118
Although the number of published studies related to GWAS for hoof and leg disorders is very 119 limited, their common feature is the lack of overlap in significant results both, between and 120 even within the studies. Similarly, to our study, Wu et al. [9] applied the same GWAS model 
where, is a vector of breeding values, is a general mean, is the fixed additive effect of a 179 single SNP, is a corresponding design matrix coded as 0, 1 or 2 for a homozygous, 180 heterozygous and the other homozygous genotype respectively, ~(0, 2 ) is a random 181 additive polygenic effect with the genomic covariance matrix between cows ( ) calculated 182 based on SNP genotypes, is an incidence matrix for , ~(0, 2 ) is a residual. The null 183 hypothesis of = 0 was tested using the Likelihood Ratio Test with the asymptotic large 184 sample 1 2 distribution (as implemented into the GCTA where is the number of cows representing each breed [17] .
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The allelic heterogeneity between breeds was tested by calculating the ratio of minor allele The data that support the findings of this study are available from the ZuchtData EDV- 
